The effect of demographics on poverty measurement based on per capita consumption is well known. The size and composition of the household can affect the well-being of everyone in the household, with respect to total consumption within that household. Failure to address this issue may often lead to an underestimation or overestimation of poverty, especially for children. Many studies have tried to address the issue, using the generic approach of equivalence scales. However, the choice of scale is controversial and may lead to comparability problems between countries because of the different demographic structures and choice of the pivot household for establishing the per capita poverty line. Based on the World Bank's African poverty database, this study estimates poverty rates for African children using the new international poverty line of $1.90 a day defined in terms of 2011 purchasing power parity. The equivalence scales approach (Food and Agriculture Organization/World Health Organization) is used with the adjustment suggested by Deaton after the identification of the pivot household, which is defined as the household whose per capita consumption is around the international poverty line. This study shows that taking account of demographics results in downward adjustments of child poverty, adult poverty, and child-adult poverty gaps. Moreover, breakdowns by country show that poverty may vary significantly depending on demographics, which may cause some reranking when comparing poverty between African countries. Finally, sensitivity analyses reveal that child poverty is not sensitive to the child discount factor, unlike adult poverty, but, overall, taking account of demographics is helpful for better identifying poor children.
Introduction
The effect of demographics on poverty measurement based on per capita consumption is well known through the literature (Coulter et al, 1992; Lanjouw and Ravallion, 1995) . In fact, the size and the composition of the household can affect the well-being of everyone in the household, with respect to total consumption within that household. Failure to address this issue may often lead to an overestimation of global and regional poverty, especially for children. Many studies have tried to address the issue using the generic approach of equivalence scales (Klasen, In fact, adjustments by equivalence scales face an additional issue in terms of the actual significance of the international poverty line. This international line is determined by Chen and Ravallion (2010) as the mean of the national poverty lines for the 15 poorest countries in terms of consumption per capita. Most national poverty lines are established based on a reference household with a given size and composition. Even if the poverty line is for a single adult, it is not calibrated to single adults living alone (Ravallion, 2015) .
Once the basic caloric requirement of a single adult is determined, the food consumption structure that is used to derive the required food expenditure usually comes from an average food basket at the national level. The poverty line is then suitable for a single adult from a household having the same consumption structure as this national average.
According to Deaton (2003) , Deaton and Zaidi (2002) , and Ravallion (2015) , the use of this reference household as a pivot should be combined with the equivalence scales for more accurate estimates of poverty. The identification of such a household is much more difficult for the international poverty line, which is based on the average of the national reference households of 15 countries. The next section describes current demographics in African countries, as well as past and future trends. The third section describes the methodological approach used to adjust poverty estimates to account for demographics. The fourth section presents the main results including comparisons between various poverty estimates and some sensitivity analyses. Section five concludes the paper. 
Main demographic features in Africa
Demographics are not homogeneous in Africa since there are significant disparities between and within countries. There are countries with large household sizes, including Mali, Senegal, and Guinea-Bissau with more than 8 household members on average, while countries such as Botswana, Mauritius and South Africa appear to be smallest, with fewer than 4 members on average (Figure 1) . In all, the average household size varies from 3.5 to 9.5, which matters for the methodological choice for poverty measurement, especially when comparing poverty between various age groups or between countries.
We also note significant variation within countries, as shown by the high standard deviations. Since most poverty lines are established based on a reference household with a given size and composition, when the per capita approach is used, poverty may be underestimated for households that are smaller or have a larger share of children than the reference household, and overestimated for larger households or households with proportionally fewer children. The demographic transition results in population growth and changes in the age structure of the population. Since people's economic needs and contributions vary depending on the life cycle, demographic change may have effects on economic performance (Bloom and Canning, 2004) . For instance, large youth and elderly cohorts tend to be associated with slow pace of economic growth unlike large working-age cohorts. Moreover, given the links with poverty measures, demographic change may particularly affect estimates of the evolution of these rates, which may be overestimated if the equivalence scale leads to an overestimation of poverty rates and gaps in large and child-intensive households.
7
Some African countries also seem to be experiencing some demographic transition. As shown in Figure 3 , the proportion of individuals under 20 years has increased since the 1960s to reach a peak during the 1980s and 1990s, before experiencing a gradual decline.
This decline is mainly due to change in the number of children under 10. For example, it is expected that the proportion of under five will represent only 14 percent in 2030 against about 18 percent in 1960. This decrease was also observed for the age group of 5 to 9 years. In contrast, it is rather observed a very slight increase for older children (10 to 19 years). Conversely, the proportion of elderly is expected to rise by more than one percentage point, from less than 2.5 percent to just over 3.5 percent between 1960 and 2030. These trends coincide with an increase in population growth rate since 1960, followed by a decline from 1980. In total, it is expected that the proportion of working age population (here 20 to 64 age group) will increase from 44 percent to 47 percent, which represents a certain demographic dividend. Data to conduct a similar analysis of the evolution of household sizes were not available but, with declining fertility rates, these will be trending downwards, although likely at rates that differ from country to country. Again, this could introduce biases in studies on the evolution of poverty, and cross-country variations therein, depending on the choice of equivalence scale. 
Methodology
Let's consider, for a given household, the adult equivalent (AE) structure as follows:
In this equation, i stands for each additional adult in the household, while j represents each child. The parameters i  and j  are then the relative costs respectively for an adult i and for a child j of the household, with  equal one for the first adult. These relative costs generally depend on a set of social and demographic characteristics such as age and gender. The variables a n and c n represent respectively the number of adults and the number of children in the household. The parameter  is the size-elasticity which captures the economies of scale in the household. The per capita approach which is often used for poverty assessment studies in developing countries corresponds to the case where i  , j  and  are all equal to one. But in assuming that economies of scale exist in the household, many equivalence scales can be derived from this general formula. Two equivalence methods are considered here, namely the FAO/WHO approach and the square root approach. In the first case, i  and j  will be provided by the required calories intake for each adult and each child regarding their age and sex. In the second case, i  and j  are set to one, while  is equal to 0.5. Equation (1) becomes:
As suggested by Deaton (2003) , Deaton and Zaidi (2002) and recently by Ravallion (2015), a straightforward way to adjust consumption by the number of adult equivalents is to select a reference household as "pivot", such that poverty in households with the same demographics remains unaffected by changes in the parameters. This adjustment may be done through two equivalent procedures. The first one is to reflect information on the "pivot" in the equivalence scale such that the expenditure per AE is unchanged for the "pivot" households. The second procedure is to keep the usual expenditure per AE and to use information on the "pivot" rather to alter the poverty line of each household. In that case, the poverty line will be changed for "pivot" households in the same proportion as household, could be expressed as follows:
where y is the total household expenditure, while AE y is the usual expenditure per AE.
Then, the expenditure per AE will be the same as the expenditure per capita, while poverty will remain unchanged for the "pivot" households. A crucial question is determining the demographics of the reference household. Given the way the international poverty line was derived, there is no dedicated theoretical method to determine the pivot or reference household. In practice, the choice of a specific method is based on value judgments. This led this study to explore two approaches.
The first approach is to define the "pivot" as the household whose average caloric requirements are around 2,100 calories. Table 1 shows initial and adjusted poverty rates in Africa by various age groups. Poverty is based on the international poverty line ($1.90 a day, 2011 PPP). With the initial poverty based on the per capita approach, there are some statistically significant differences between various age groups of children, as well as between children and adults. In fact, the poverty incidence appears to be higher for under-five children, followed by the poverty incidence for children aged 5 to 9 years. All together, all under 18 children have a poverty incidence of 50.4 percent, which is higher than that of adults by 11.4 percentage points. When poverty is adjusted using the FAO/WHO equivalence scale, gaps between groups of children disappear, while the difference between children and adults is reduce to 6.7 percentage points. A similar pattern is observed for the squareroot equivalence scale with somewhat lower poverty rates. Tables 2 and 3 show the distribution of poverty among adults and children according to respectively the number of children in the household and the household size. In the per capita approach, poverty increases naturally with the number of children in the household. The same trend may be observed in the case of the FAO/WHO equivalence scale, except that its slope is less marked. Importantly, the results show that proper accounting for economies of scale tends to increase the poverty rate of children in households with fewer than three children, while it reduces it in those with three or more children. As a result, the poverty gap according to the number of children decreases. The adult poverty distribution follows the same pattern. This in turn leads to the reduction of poverty gaps between the different categories of households. It appears also that, with households with more than five children, poverty tends to decrease. The same patterns may be observed when poverty is broken down by household size. The difference in poverty between children and adults may vary depending on the number of children in the household or the size of the household (see Figure 4) . When considering the per capita approach, the gap between children and adults is about 6
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percentage points for households with two members. It is reduced to less than 4 for households with 3 members, but gradually increases to a little more than 6 percentage points for households with 7 members. When poverty is adjusted using the FAO/WHO equivalence scale, the distribution of poverty according to the household size keeps the same pattern. However, the gap is reduced, varying only between 2 and 4 percentage points for households with 3 or more members. With the square-root equivalence scale, the children-adults gap follows a trend closer to those of the per capita approach for households with 3 members or more, probably given that both approaches do not take account of the household composition. The breakdown by the number of children shows a growing trend of children-adults differences as the number of children increases, regardless of the approach retained. If, for households with 2 or fewer children, adult poverty appears somewhat higher than that of children according to the FAO/WHO equivalence and per capita approaches, the poverty rates of the two groups become similar for households with exactly 3 children. The gap becomes unfavorable for children for households with more than 3 members. 
Poverty estimates and comparisons between countries
The poverty incidences for each country using the two approaches (FAO/WHO, squareroot), are compared with the initial per capita approach through With the per capita approach, child-adult poverty gaps are positive for all countries, meaning that poverty is everywhere more important for children (see Figure 7) . However, these gaps expressed in percentage points vary importantly from a country to another, and may also depend on initial poverty levels, especially when they are very low. 
Sensitivity analysis
The sensitivity analysis is performed by addressing change incurred in poverty measurement based on the child discount factor ( ) and the scale factor ( ) and using represents a situation where the per capita poverty is measured. Point B is rather a situation where poverty is estimated under the assumptions that the child discount factor is equal to 0.5, while the scale factor is 1, denoting an absence of economies of scale.
Point C corresponds to the incidence of poverty when both, child and scale factors, are assumed to be equal to 0.5. Finally, point D is simply the poverty adjusted using the square-root equivalence scale. It appears that child poverty is not very sensitive to the choice of child discount factor, since it changes only marginally when this factor is varied The child-adult poverty gap appears to be sensitive to the two factors. It is at its peak when the per capita approach is used to measured poverty, with a value of more than 11
percentage points ( Figure 9 ). On the other hand, the gap is at its lowest level when the two factors are equal to 0.5, with a little less than 2 percentage points. 
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The sensitivity of the gap partly reflects the sensitivity of adult poverty to the child discount factor, unlike child poverty. Indeed, when the scale factor is set to 0.5 or 1, and the child discount factor is varied, Figure 10 The accuracy of poverty estimates can be further challenged when considering the welfare of an individual of a specific age group, such as children. Indeed, there is a natural correlation between the number of children and poverty within the household, since children usually contribute less than adults to the income generation process in the household. Thereby, a household consisting mainly of children will tend to have a relatively high level of poverty.
In addition to this correlation, poverty measurement itself may be affected by demographics, as the needs of the household vary according to its size and composition.
It is then necessary not only to identify the plausible reference or pivot household, but also to adjust household consumption by taking account of both the relative cost of children and the economies scale. Failing to properly deal with this issue may bias poverty estimates, especially for children in Africa where household size and composition vary significantly from a household to another, as well as from a country to another.
The results of the study show that adjustments by the equivalence scale approach, using a hypothetical pivot household, do not eliminate child-adult poverty gaps at the regional level. However, the gaps may be significantly reduced, especially at the country level.
Child-adult poverty gaps narrowed at less than 1 percentage for three countries, while they are reduced by more than half for several countries. Sensitivity analysis shows that For the latest paper, visit our GP's intranet at http://POVERTY. 
